Equation S1
. Effective temperature at which the cross sections should be fitted:
Where T(z) is the temperature profile, m(z) is the altitude-dependent air mass factor, and n(z) 30 is the NO 2 number-density profile.
Equation S2
. Temperature correction factor from Boersma et al. (2002) . 
T o : Cross section temperature used in the DOAS fit (220 K in this study). 
f cl is the effective (i.e. radiometrically equivalent) cloud fraction, and I cr and I cl the fit-window averaged radiances for 100% clear and cloudy scenes, respectively. µ (cosine viewing zenith angle) 6 1. 00, 0.90, 0.80, 0.70, 0.50, 0.30 Viewing zenith angle 6 0°, 25. 8°, 36.9°, 45.6°, 60°, 72.5° 180-|φ-φ 0 | (relative azimuth angle)  13  0°, 15°, 30°, 45°, 60°, 75°, 90°, 105°, 120°,  135°, 
S1. Preferred settings for NO 2 tropospheric AMF calculation
In this section we give a summary of the preferred settings for AMF calculation from the 70 groups that do not have a published reference.
S1.1 BIRA -IASB
For the radiative transfer modelling and box-AMF calculation, BIRA uses the VLIDORT radiative transfer model (see Sect. 2.2).
The surface reflectivity is a combination of the MODIS black sky albedo (BSA) gap filled 75 product (MCD43GF) and the OMI minimum LER from Kleipool et al. (2008) For the cloud correction they apply IPA for cloud fractions higher than 0.2 and cloud masking for cloud fractions lower than 0.2. They apply an implicit aerosol correction.
The NO 2 a priori profiles are daily profiles from the TM5 chemistry transport model at a 85 resolution of 1x1 degrees. For the cloud correction they apply IPA for cloud fractions higher than 0.1 and cloud masking for cloud fractions lower than 0.1. They use modelled reflectances for the current albedo and 95 a cloud albedo of 0.8 to convert O2-O2 cloud fraction to radiance fraction. The cloud fraction threshold is cloud radiance fraction of 50%. They apply an implicit aerosol correction.
S1.2 IUP-UB
The NO 2 and temperature profiles come are daily MACC-II reanalysis profiles with a resolution of 1.25 x 1.25° The NO 2 and temperature profiles are daily TM4 model at a resolution of 3 x 2 degrees.
S1.3 MPI-C
In the preferred settings, MPI-C accounts for the possibility of cloud aerosol mixtures or layer of other different types of aerosol. For this purpose they differentiate three different cases:
A. Clouds higher than 3 km. The independent pixel approximation is applied to calculate 110 the AMF.
B. Low clouds and aerosols. For cloud altitudes below 2 km, a parameterized aerosol cloud layer is included between 0 and 1 km above the surface. This parameterization only represents a coarse cloud/aerosol model that assumes small cloud fractions to be pure aerosols and high cloud fractions to be pure clouds both with a fixed layer 115 thickness of 1 km. They determine the relation between optical depth of an aerosol/cloud layer and the cloud radiance fraction using McArtim simulations. For this purpose they expand the LUT by the optical depth (OD), single scattering albedo and the Henyey Greenstein asymmetry parameter. Depending on the optical depth, they assume typical optical parameters of aerosols for OD <= 1, aerosols/cloud 120 particle mixture for 1 < OD < 3 and cloud particles for OD >3. (with explicit aerosol correction) are higher than AMF (without explicit aerosol correction), due to the increased scattering probability within the NO 2 + aerosol layer. Only pixels where AMF relative differences are higher than 25% are shown, as well as surface reflectance < 0.3, effective cloud fraction < 0.5 and AOD > 0.5. 
